massage only, ( 2) open massage only, and (3) combined closed followed by open massage.
Closed massage is performed according to the method described by Kouwenhoven et al. ' Pressure is applied through the heel of the hand to a localized portion of the sternum just above the xiphoid. The sternum is compressed at a rate of at least 60 times per minute while oxygen is supplied to the lung. In the operating room and recovery room, positive pressure oxygen was supplied by means of a tight fitting mask or an endotracheal tube. In the emergency room, artificial respiration was accomplished using either the Kreiselman resuscitator ( Fig. 1 ) , or the Mira resuscitating tube (Fig. 2) , until an anesthetist arrived with more suitable equipment. Intracardiac administration of drugs was rarely used with closed massage. The chest was opened immediately when fibrillation was thought to be present since the external defibrillator was not available in this hospital until the latter months of the period covered by this study.
When external cardiac massage was attempted as the initial therapy, but it was necessary to open the chest prior to successful resuscitation, the patient was assigned to the combined massage group.
Open chest resuscitation is performed in a routine manner through an anterior incision in the fourth or fifth left intercostal space. A set of sterile instruments is available for such emergencies in various areas of the hospital including the emergency room, recovery room, delivery and minor procedure rooms. The house staff is familiarized with the resuscitative procedure including the use of the electrical defibrillator at the beginning of each training year. Drugs used during open resuscitative procedures include calcium chloride, adrenalin, isoproterenol (Isuprel), sodium bicarbonate or lactate, and anticholinergic drugs. Post-resuscitative therapy included digitalization when indicated, antibiotics, and suction drainage of the pleural space. Hypothermia has been reported to be of much value in the post-resuscitative period."Wo significant information could be obtained regarding the use of hypothermia in the present series, since it was employed in only six of the 73 patients. Hypothermia was considered to be of definite value in the patient referred to in Case Report 1.
There were 54 instances of cardiac arrest occumng in the operating room and 19 in other areas of the hospital. Sites outside the operating room included the emergency room, recovery room, and general wards.
The specific etiology of the arrest was often difficult to determine. In the 54 operating room cases, arrest was attributed to a combination of two or more of the following: anesthetic agent, vagal reflex, hypoxia, central nervous system damage, rapid blood loss, drug reactions, and myocardial infarction. Etiologic factors in arrests outside the operating room were similarly complex.
A patient was considered a survivor if he was subsequently discharged from the hospital or if he was successfully resuscitated, but expired later during his hospitalization period of causes unrelated to the cardiac arrest or resuscitative procedure. Non-survivors included those patients in whom resuscitative measures failed to reestablish the heartbeat, and those who were resuscitated but died of brain damage, congestive heart failure, or other complications of the arrest or resuscitative therapy. Figure 3 indicates the change in trend as to the type of resuscitation procedure used by the resident staff during the period of this study. Whereas the chest was opened in 31 of the initial 36 cases in this series, thoracotomy was performed in only 17 of the subsequent 37 cases. The significance of this change is indicated by the fact that 15 of the 31 survivors in the entire series of 73 patients were resuscitated by the patients (52 per cent) survived. Forty patients had closed chest massage as either definitive therapy or as preliminarv treatment to thoracotomy; 25 of these (63 per cent) survived. This is in contrast to the 21 per cent survival among 14 patients treated with immediate thoracotomy.
The series included 32 males and 22 females ranging in age from seven days to 87 years. There was a 20 per cent higher rate of survival among the females. Approximately 40 per cent of the arrests occurred in patients below four years or above 70 years of age. However, there was no significant difference in survival rate among the various age groups. closed method during the last nine month period of the study.
additional six Eighteen patients responded to closed massage alone. Resuscitation for periods of four to ten minutes was required in only four cases, as the remaining 14 patients were successfully resuscitated in less than three minutes. The two non-survivors included an 82-year-old man operated upon for a fractured hip. The type of operating table made closed massage difficult and, because of his generally debilitated status, open thoracotomy was not thought indicated. The second non-survivor was a 76-year-old man whose heart stopped beating during the skin incision of an exploratory laparotomy for carcinoma of the colon. Although he responded to closed resuscitation and the operation was discontinued, he developed oliguria with congestive heart failure and died on the fourth postoperative day. Eleven of the 18 survivors from closed massage were over age 60. These results demonstrate that closed resuscitation is an effective method for treating cardiac arrest in aged, as well as in young patients. ' There were 20 patients treated by combined closed-open resuscitation. The seven survivors underwent closed massage for periods usually less than one minute after which the chest was opened. The reason for thoracotomy following such brief attempts at closed massage is not evident in four of the records. In three cases, the absence of an effective pulse with external massage in one and the type of surgical procedure in the remaining two, necessitated thoracotomy. Open massage resulted in successful resuscitation within two minutes in six of the seven patients. Ten of the 13 non-survivors underwent closed massage for one minute or less. The re-" cords clearly indicate that in at least five of these an effective pulse was produced during external massage. Thus, the indication for abandoning external massage in most of the patients in the combined resuscitation group was apparently the physician's lack of familiarity with closed cardiac resuscitation. A more concentrated effort with the closed technique would have probably eliminated the necessity for thoracotomy in some patients.
No permanent residual brain damage occurred in any of the 28 patients successfully resuscitated in the operating room.
These included 19 discharged from the hospital and nine who recovered from the arrest, but died later of other causes.
Seventeen of the 26 non-survivors died during the attempted resuscitation and the remaining nine died from six hours to four days later. Irreversible brain damage was apparent in five of t h e post-resuscitative deaths. Three of the remaining patients died of heart failure and one of pericarditis with empyema.
Outside the operating room ( Table 2 ) : The difficulty in ascertaining in a large hospital the incidence of cardiac arrest outside the operating room invalidated any general conclusions derived from an analysis of this group. There were eight arrests in the recovery room, eight in the emergency room, and three on the hospital wards. Three patients were successfully resuscitated, one in each of the above locations, and all three were discharged from the hospital without residual central nervous system damage. The following are the case summaries of these three survivors: X-ray films of the chest showed opacification of the lower half of the left lung field. Prior to thoracentesis he suddenly went into deep shock. Blood was administered rapidly, but within ten minutes, no blood pressure, pulse, or heart sounds could be obtained. External cardiac massage was performed while artificial respiration was applied with a Kreiselman resuscitator. Throughout the massage an effective carotid and femoral pulse was produced. An anesthesiologist was summoned and an endotracheal tube was inserted for oxygen administration.
After five minutes of external massage, left thoracotomy was performed. There were 2000 ml. of blood in the left pleural cavity. Cardiac standstill and hemopericardium were noted. The pericardium was opened and there was seen a 1.5 cm. laceration of the left ventricle through the left anterior descending coronary artery near the apex of the heart. The coronary artery was ligated and the lacerated ventricle repaired with difficulty. Cardiac massage was performed intermittently during this procedure. Intra-cardiac adminstration of calcium chloride returned the heartbeat to a regular rhythm with a rate of 120 per minute and systolic blood pressure of 70-80 mm. Hg. He regained consciousness and nitrous oxide anesthesia was then administered to permit closure of the chest. This procedure was performed entirely in the close quarters of the accident room and without aseptic technique. He received 4000 ml. of blood and 1000 ml. of dextran.
Postoperatively, he received antibiotics, intravenous fluids, blood and nasal oxygen. The temperature rose to 102" F. until the third postoperative day when hypothermia was used. A cortical type blindness persisted to the seventh day, after which vision returned to normal. Serial electrocardiograms revealed changes compatible w i t h pericarditis without evidence of myocardial infarction. The thoracotomy incision healed per primunz and chest x-ray film at the time of discharge on February 7, 1962 revealed a slight elevation of the left diaphragm with some pleural reaction. He was asymptomatic when last seen in the outpatient clinic on April 10, 1962. CASE 2 D. K., a 38-year-old colored woman, had a subtotal thyroidectomy for diffuse toxic goiter on June 5, 1961. Two hours following operation, while in the recovery room, she developed respiratory obstruction secondary to a large hematoma in the neck. During the tracheostomy, respiration and heart action ceased. External cardiac massage was begun and after 30 seconds, the heartbeat returned. She was then taken to the operating room where a bleeding vessel in a strap muscle was ligated. Following the resuscitation and control of the bleeding, her postoperative course was uneventful, and she was subsequently discharged without residual abnormality. CASE 3 T. C., a three-year-old white girl, was transferred to Charity Hospital on July 25, 1961 after treatment elsewhere f o r Hemophilus influenza meningitis. A ventriculoatrial shunt had been performed at an earlier age for hydrocephalus. She had been vomiting prior to admission, and was dehydrated and in electrolyte imbalance. On the fourth hospital day, after a severe bout of vomiting she became anoxic and developed a cardiac arrest on the ward. External massage and positive pressure oxygen were administered. Adrenalin was given intravenously, and after 10 minutes of massage, the heartbeat returned to normal. The child remained comatose for several hours then rapidly improved. The meningitis and electrolyte imbalance responded to therapy and she was restored to her previous central nervous system status when discharged on August 10, 1961. X-ray studies performed prior to discharge demonstrated that the ventriculo-atrial shunt was still patent.
Survivals from cardiac arrest outside of the operating room are uncommon, and the above cases demonstrate the value of closed cardiac massage under such circumstances. The immediate application of external cardiac massage in the patient with the stab wound of the heart (Case 1 ) allowed sufficient time to obtain personnel and equipment required for tracheal intubation and optimum oxygenation. An immedite thoracotomy would have resulted in further hypoxia and probable death. This case demonstrates the value of external massage as a preliminary measure to thoracotomy under certain conditions. Cases 2 and 3 indicate the successful use of closed cardiac resuscitation as a definitive treatment for cardiac arrest. The child in Case 3 would certainly not have survived during the era prior to the introduction of closed massage, when survivals from arrest on the general hospital ward were almost non-existent. 
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There was no survival from cardiac arrest outside the operating room when primary open massage was employed.
Ten of the 16 non-survivors of cardiac arrest outside the operating room died during the resuscitative procedure. Three others were resuscitated long enough to reach the operating room where they died during operation for trauma. The remainder expired from 12 to 36 hours after resuscitation, two from irreversible brain damage and one from bacterial endocarditis. 3. The survival r a t e in the operating room with closed massage as definitive therapy was 90 per cent and when instituted as a preliminary measure to openchest massage was 35 per cent. There was a 63 per cent survival among all patients in whom closed massage was attempted in the operating room. When immediate thoracotomy was employed for cardiac arrest in the operating room, the survival rate was 2 1 per cent.
The overall survival from cardiac arrests in the operating room was 52 per cent.
4. The number of patients resuscitated outside of the operating room is too small to allow any general conclusion. The three survivors reported demonstrate the value of closed chest massage as definitive therapy in cardiac arrest and as a preliminary measure to allow proper preparation for open cardiac resuscitation. There was no patient with cardiac arrest outside the operating room successfully resuscitated with primary open massage.
.
This study demonstrates that as the resident st& of the hospital became more familiar with the technique of external cardiac message, the incidence of open thoracotomy decreased and the survival rate from cardiac arrest increased. 6 External or closed cardiac massage has significantly improved survival from cardiac arrest in the operating room and has resulted in successful resuscitation in other areas of the hospital where cardiac arrest is almost always irreversible. 
Los enfermos fueron clasificados de acuerdo
con el tip0 de procedimiento de resucitaci6n que se us6. Estos incluyeron: 1 ) masaje del pecho cerrado, 2) toracotomia con masaje y 3 ) masaje combinado abierto y cerrado.
3. Las sobrevidas en la sala de operaciones con masaje exterior corno tratamiento definitivo fue de 90 por ciento y cuando se hizo preliminartnente masaje con t6rax abierto fue de 35 por ciento. Hubo una sobrevida de 63 por ciento entre todos 10s enfermos en 10s que se intent6 el masaje exterior en la sala de operaciones. Cuando se llev6 a cab0 inmediatamente la toracotomia para el paro cardiaco la sobrevida fue de 21 por ciento. El conjunto de las sobrevidas en la sala de operaciones fue de 52 por ciento.
4. El nhmero de enfermos recuperados fuera de la sala de operaciones es demasiado pequeiio para obtener una conclusi6n general. Los tres sobrevivientes relatados demuestran el valor del masaje en t6rax cerrado corno tratamiento definitivo en la detensi6n cardiaca, asi corno que es una adecuada preparaci6n para la resucitaci6n a t6rax abierto. No hub0 enfermos con par0 cardiaco fuera de la sala de operaciones que se haya resucitado con buen resultado con masaje abierto inicial.
5. Este estudio demuestra que mientras mis se ha familiarizado el personal con la tCcnica del masaje externo la frecuencia de la toracotomia decreci6 y la sobrevida despuCs del paro aument6.
406

COTLAR, FLEMING, THOMAS AND STRUG
Diseases of
the Chest 6. El masaje cardiaco externo o cerrado ha rnejorado significativamente la sobrevida desputs del paro en la sala de operaciones y ha logrado satisfactoria resucitaci6n en otros sectores del hospital en 10s que el par0 cardiaco es casi siempre irreversible.
Revue des dossiers de
2. Les malades ont Ct C classts suivant le type de rtanimation utiliste. Ceux-ci comprennent : I" le massage B thorax fermt, 2" la thoracotomie avec massage, 3" le massage combin6 A thorax fermt et ouvert.
Le taux de survie dans la Salle d'Op6ration
avec massage i thorax fermt comme traitement unique a Ctt de 90 p 100. Lorsque ce massage a kt6 utilist comme mesure prkliminaire B un massage B thorax ouvert, le taux a t t t de 35 p 100. I1 y a eu 63 p 100 de survie sur tous les patients chez lesquels le massage i thorax fermt a Ctt essay6 dans la Salle d'optration. Quand la thoracotornie immtdiate a Ct C utilide pour I'arret cardiaque en Salle d'optration, le taux de survie a CtC de 21 p 100. L'ensemble de survie aprks I'arrst cardiaque dans la Salle d' OpCration a ttC de 52 p 100.
Le nombre des malades rtanimks en dehors
de la Salle dlOptration est trop faible pour permettre une conclusion gCntrale. Les trois survivants ont rnontri la valeur du massage B thorax fermC comme traitement isolt au cours de I'arrEt cardiaque, et comme mesure prCliminaire premettant une bonne prCparation B la rtanimation A thorax ouvert. Aucun malade ayant eu un arret cardiaque en dehors de la Salle d'OpCration, n'a Ctt rtanimC avec succks avec un massage immtdiatement i thorax ouvert.
5. Cette Ctude dtmontre qu'i mesure que I'tquipe de rtsidents de l'hopital est devenue plus familiaride avec la technique du massage cardiaque externe, le nombre des thoracotomies a diminut et le pourcentage des survies par arrEt cardiaque a augmentt.
6. Le massage externe (ou B thorax fermC) a augmentt de faqon significative, la survie par arrCt cardiaque dans la Salle d'optration, et entraine des succhs dans la rkanimation en d'autres points de I'hopital oh I'arret cardiaque est habituellement irrtversible. 
CHANGES IN VENTILATION IN PEDIATRIC PATIENTS AFTER REMOVAL OF GASTRIC CONTENTS
One hundred pedlatrlc patients undergoing all types of electlve surgery except tonslllectomles or thoracotomies were studied. No attempt was made to interfere wlth the preoperative feeding routine of the individual anesthetist. Preanesthetic medication was 1-2 mg. pentobarbital per pound body weight. 1 mg. morphlne sulfate per 15-20 pounds, or 0.5 mg. meperidine hypdrochloride per pound, and 0.1 mg. atropine sulfate per 1@15 pounds. All patients were anesthetized with a mixture of nitrous oxide, oxygen and halothane In a nonrebreathing system. Intramuscular succinylcholine chloride was used to facilitate endotracheal intubation In nlne patients.
The potentlally low incldence of compllcatlons after the Insertion of a nasogastric tube, the lmpossibllity of predicting which patlent is llable to have a slgniflcant amount of gastric contents, and the Improvement In ventllation obtained by the removal of gastric contents all suggest that a nas* gastrlc tube should be passed In Infants and chlldren as soon after the idduction of anesthesia as possible, and an active attempt made to remove gastric contents. 
EXPERIENCES WITH OPERATIVE TREAT
Two cases reported Illustrate the operatlve treatment for lymphangioma and hemangioma within the mediastlnum; only one case of lymphangioma and 11 cases of hemangioma have been reported In Japan. Case I: A 54year-old man complained of severe cough for three years. Roentgenograms of the chest showed an oval medlastinal mass In the right hilum. A cystic mass about 7 x 5 x 4.5 cm. in the right anterior superior portion of the mediastinum was removed completely. Histologlc examination showed benign lymphangioma. Case 11: A 67-year-old woman complained of cough and dys-'MENT FOR RARE MEDIASTINAL TUMORS pnea. X-ray examinatlon showed a dense shadow
In the left hilum. The operation disclosed a cystic mass in the left posterior portlon of the medlastlnum, and it was removed completely. Histologic examination revealed benign hemanglorna.
Medlastinal tumors of vascular origin are a s y m p tomatic and usually are discovered by roentgen* graphy. Exploratory thoracotomy is often necessary to establish diagnosis and treat it. 
